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Abstract 
This study explored reactions and perceptions of medical professionals to the use of wireless tech-
nology in the Pakistani healthcare setting. A questionnaire was developed and 300 medical
professionals were surveyed with 97 completed survey forms returned. Regression analysis of the
data indicated that clinical performance and better quality of services would be the key determi-
nants in using wireless technology in Pakistani healthcare. These medical professionals indicated
that in order to continuously use the technology, training and technical supports were essential.
They also indicated that the introduction of such a technology will result in the attraction of more
practitioners, save time, save effort and provide high quality information. Collectively, these fac-
tors, in the opinion of these professionals will reduce inaccuracies in data.1 
Keywords: Wireless technology, user perceptions, Pakistani Healthcare, PDAs, 
Handheld PSs
1. Introduction 
Pakistan’s ministry for healthcare
has predicted that Pakistan is realising
significant advantages from the
emerging information economy. This
is reflected in the recent infrastructure
investment and other technological
developments. Despite this develop-
ment, it appears that Pakistan is
lagging behind in healthcare service
provision. 
The slow adoption of technological
development and wireless handheld
devices in the developing countries,
like India and Pakistan is due to a lack
of support with respect to infrastruc-
ture and management (Gururajan et
al., 2005b, Lu et al., 2005, Gururajan
et al., 2005a), the perceived complex-
ity and cost of the technology (Lu et
al., 2005, Houston et al., 2003, Lu et
al., 2003); the sensitive nature of
information and logistics involved in
a healthcare facility (Eastes, 2001, Li
et al., 2005); the nature and type of
risk involved (Davenport, 2005, Lu et
al., 2003) and the pressure for high
quality of care. Other factors include
high litigation cost, a lack of infra-
structure, the extent of integration
with existing health systems (Li et al.,
2005) and the necessity to have other
resources to support technology infra-
structure (Davenport, 2005, Lu et al.,
2003). 
While the use of technology is ris-
ing, there is limited empirical
research available into the attitudes of
healthcare professionals in using or
adopting wireless technologies. Pre-
vious studies using existing models to
predict behaviour determinants of
adoption of technologies in health-
care have demonstrated their
inadequacy. Further, the uptake of
wireless and handheld devices is
either on an individual level or on a
very small scale but not at organisa-
tional levels in most of the healthcare
facilities. There is limited research
1. Initially this paper was accepted and presented at the 18th Australian Conference of Information Systems in 2007.
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available on determinants and factors
that are critical to understanding user
perceptions of technologies specific
to healthcare on a larger scale. There-
fore, any knowledge of these factors
of adoption of wireless technology
will help the healthcare administra-
tors to develop appropriate policies in
order to address the ever increasing
demands of heath services. This is
more valid in the case of Pakistan
because of the demands placed on the
healthcare services and rising interest
in wireless technologies in the health
domain. All these factors have given
impetus to this study (Gururajan et
al., 2005, Gururajan and Murugesan,
2005, Shafique and Mahmood, 2008,
Sharma, 2007). 
The main research question asked
in this study is “How do users per-
ceive Wireless Technology in the
Pakistani Healthcare Environment?” 
The culture of Pakistani environ-
ment has always encouraged the use
of technology. This is high on the
agenda at both state and federal gov-
ernment levels. The healthcare sector
in Pakistan is operating in an environ-
ment of an intense regulatory
framework as well as the imperatives
of cost reductions. It also has pres-
sures with respect to a high level of
competition, expectation of high
quality of services, high demand for
services and limited resources. In
summary there is a demand for the
sector to provide high quality of care -
anytime anywhere. This research in
particular does not study the process
involved in the uptake of the techno-
logical development, rather it
assumes that a decision has been
made at some stage to use wireless
technology. While the decision to use
is a preliminary phase only, the actual
use may happen over a period of time.
During this phase it is anticipated that
factors such as familiarity with vari-
ous products, infrastructure
requirements, cost and an investiga-
tion into the changes needed in
clinical process will be evaluated. In
addition factors such as the quality of
care, the support of management,
changes in policies and procedures,
security, availability of appropriate
wireless application and trust and
knowledge in the technology need to
also to be considered. Consideration
of all these factors will facilitate the
adoption and hence the use of wire-
less handheld devices in Pakistani
healthcare environment. The scope of
this study is restricted to these
aspects. 
Our pervious studies have indicated
that existing studies that have used
some of the accepted prediction mod-
els of user perceptions of technology
were found to be inadequate in a
healthcare context. Chismar and
Wiley-Patton (2006) applied the
Extended Technology Acceptance
Model (TAM) to the Healthcare Envi-
ronment to predict Internet use and
found that perceived usefulness was
significant and ease of use was not
significant.. Lapointe et al. (2006)
established that TAM as devised by
(Davies et al., 1989) was not adequate
for health systems while studying the
dynamics of IT adoption in a major
change process in health delivery in
Australia. They reasoned that adop-
tion/resistance factors may be group
related as opposed to the fundamental
basis of TAM which is individualistic.
TAM is also influenced by intra and
inter organisational factors, it has
linkages to cultural and environmen-
tal factors as well as the complexity
of the environment. In addition,
Suomi (2006) found that relative
advantage, strong network externali-
ties available and the rich availability
of information through different com-
munication channels are key factors
for innovation and adoption while
introducing electronic patient records
to hospitals. It should be noted that
these factors are not discussed in any
of the TAM models. 
Other researchers, for example Spil
and Schuring (2006) examined six
studies in the healthcare domain and
established that perceived usefulness
is a predictor of technology accept-
ance but ease of use was not found to
be significant. Additionally, in a study
that was conducted to understand
physicians’ use of online systems and
to assess an electronic disability eval-
uation system, Horan et al. (2006)
found that in order to diffuse technol-
ogy in an organisation, it is important
to ascertain physicians’ behaviour,
their workflow practices and their
perceptions regarding the value of
specific information systems. 
In essence, these recent studies
appear to be indicating that the cur-
rent models of technology acceptance
or its derivatives are not suitable to
predict the user perceptions of wire-
less technology in the healthcare
environment. Strong support can also
be derived from three specific studies
that have tested TAM models in
healthcare. These studies, conducted
by Jayasuriya (1998), Chau and Hu
(2002) and Hu et al. (1999) estab-
lished that ease of use was not
significant in a clinical domain. Fur-
ther, recent studies conducted by
Howard et al. (2006) also established
that ease of use was not significant
while determining factors of adoption
in a clinical domain in regard to wire-
less technology. Further, Ivers and
Gururajan (2006) also found that
there are other factors beyond the
TAM models influencing the accept-
ance of technology. 
Interviews conducted with 30
Queensland nursing staff members by
Gururajan et al. (2005) revealed that
clinical usefulness of wireless tech-
nology is far more significant than
ease of use factors as established in
TAM. Another focus group discussion
with the Western Australian senior
health managers by Gururajan et al.
(2005) also indicated that aspects of
clinical usefulness such as integration
of clinical data may be a more signifi-
cant factor than ease of use. Howard
et al. (2006) also identified clinical
usefulness as having is far more influ-
ence than the ease of use factor while
determining factors of adoption of
wireless technology in the Indian
healthcare domain. This variation
from the accepted TAM model
requires further empirical investiga-
tion in order to explain why this is the
case in healthcare. Therefore, there is
a need to identify attributes that assist
in the understanding of the user per-
ceptions and their reactions to using a
technology in a given healthcare con-
text. 
There appears to be a basis to iden-
tify factors that contribute to the
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perceptions of using a technology or
intentions to using a technology in
healthcare settings. Given that wire-
less technologies have started making
in-roads, the overarching purpose of
this research is to identify these fac-
tors in the Pakistani healthcare
system. The rationale of this is justi-
fied by the fact that subcontinent is a
strong player in software technolo-
gies, especially medical applications.
Further, subcontinent facilitates
‘health tourism’ for the middle-east
people, due to the advancement in
medical technology and reduction in
cost in offering high quality health
services (as highlighted by various
print media). However, our initial
review of available literature indi-
cated that this area is under-
researched. Collectively, these
aspects formed the basis for this study
(Hafeez-Baig, 2007, Sherwani et al.,
2004, Shafique and Mahmood, 2008,
Sharma, 2007). 
2. Methodology 
An examination of IS studies indi-
cated that there is a necessity for a
suitable research method, as has
indeed been confirmed by Straub
(1989) who called for new efforts to
validate the instruments that IS
researchers were using. In Boudreau
and his team in 2001, (Boudreau et
al., 2001), after a review of MIS
Quarterly, Communications of the
ACM and Information & Manage-
ment over the period 1997 and 1999,
published in MIS Quarterly (vol. 25,
p1) the statement that “findings sug-
gest that the field (of IS) has advanced
in many areas, but, overall, it appears
that a majority of published studies
are still not sufficiently validating
their instruments”. Therefore, we felt
that if technology issues were to be
studied with respect to a specific
domain, then user involvement with
the technology issues forms a major
part in establishing the factors influ-
encing such a study. This was
endorsed by Rowlands (2005) in the
statement that ‘… knowledge is
gained, or at least filtered, through
social construction such as language,
consciousness, and shared meanings
(p.81)’. 
The research question posed in this
study dictates the need to have quanti-
tative research methods, while the
behavioural component of the same
investigation dictates qualitative
research methods. In essence, to
answer our research question, we
require both methods. Qualitative
methods will help us to understand
the domain and the context in a prac-
tical sense. Quantitative methods will
assist us to generalise our findings.
The rationale for this approach is
based on the notion that behavioural
components require a thorough
understanding of how users apply
wireless technology in a given organi-
sational setting in order to understand
the behavioural issues. This is best
extracted or accomplished by a quali-
tative approach, as we need to extract
a number of ‘tacit’ aspects. A quanti-
tative instrument then can be
developed (from the qualitative data)
to extract the quantitative aspects
such as the opinion scores. This
approach is also endorsed by authors
with a great deal of experience in
research methods in information sys-
tems, for example Walsham (2006). 
Considering the above, the suitabil-
ity of one research method over the
other had to be carefully weighed.
Based on these, this study identified
the exploratory approach to be suita-
ble as an initial investigation. This
approach is particularly favourable in
confirming the direction of the study
and the variables chosen for the study,
as well as helping to refine the litera-
ture. The exploratory approach allows
the researcher to eliminate irrelevant
variables as they are identified and to
include new relevant variables as they
emerge. 
Thus the principles of each method
were applied to this study. Due to the
similarities in cultural, social, politi-
cal, and demographics of Pakistani
and Indian healthcare environment,
the initial exploratory phase was
adapted from earlier research carried
out in the Indian healthcare environ-
ment by one of the authors of this
paper. The research was conducted
using a qualitative approach to estab-
lish the direction for the study based
on the Indian healthcare environment.
Indian and Pakistani healthcare envi-
ronments are also very similar in the
context of technology uptake and ICT
infrastructure. This was then followed
up with a main study using the quanti-
tative approach. In summary, the
approach is based on the development
of the instrument from the qualitative
interviews, using the statements pro-
vided by interview participants. This
has provided relevance and reliability
to our quantitative instrument. 
3. Data Collection 
As argued above, the qualitative
approach (individual interviews) was
used to collect initial sets of themes
for the adoption of wireless technol-
ogy by the physicians. The qualitative
data were collected originally from
India and this data were used to
develop an instrument. The qualita-
tive data collection exercise was not
repeated for the Pakistani healthcare
environment, as both countries lie in
the same region with similar social
values, cultural values, customs,
demographics, and other similar char-
acteristics for healthcare professional
across the healthcare industry. 
The main reason for this approach
was that previously tested instruments
were found to be inadequate in
healthcare settings for Pakistan. For
example, the previous instrument
omitted the context in which the tech-
nology was used. The data from the
interviews were used to develop a
specific range of questions to gather
more detailed views from the wider
population. The main questionnaire
was divided into three parts namely,
personal, management, application
and a section asking for demographic
information. The questionnaire was
developed to gather healthcare pro-
fessional’s views and opinions about
uses of wireless handheld devices.
Questions were related to organiza-
tional support, clinical performance,
training, report writing, communica-
tion, clinical process, documentation,
ergonomics, usability and perceived
advantages of wireless handheld
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devices in a healthcare setting (a copy
of the questionnaire is provided in the
appendix). 
This survey instrument was pilot
tested to capture the information
reflecting the perceptions and prac-
tices of those adopting wireless
technology in the healthcare system.
It was particularly focussed on what
internal and external environmental
factors would shape the adoption of
wireless technology and the extent of
their influence. 
The survey instrument developed
from the qualitative data analysis con-
sisted of two phases. The first phase
concentrated on the demographic
characteristics of the healthcare facil-
ity and the healthcare professionals.
Most of the questions in this phase
were either “Yes or No” or selecting
the appropriate answers from the pro-
vided list of options. Second phase of
the questionnaire collected informa-
tion about adoption and usage of
wireless handheld devices in the
healthcare environment. The ques-
tions in this phase enabled the
respondent to answer on five-degree
likert type scale (strongly agree,(5)
agree, do not know, disagree, and
strongly disagree (1)). Most of the
questions in this section focused on
the views, perceptions, and opinions
of health care professionals towards
uses/adoption of wireless handheld
devices in a healthcare setting. To
minimise the bias, questions were
worded carefully with open ended
phrases and non-leading information.
A full peer review of the question-
naire was conducted through
academic and healthcare researcher in
this domain to ascertain the reliability
and validity of the instrument.
In the subcontinent, healthcare pro-
fessionals are exposed to a limited
level of technology for data retrieval
and storage. Pakistani healthcare pro-
fessionals are using a mix of
electronic and manual processes to
manage their client and communica-
tions needs. Some of the information
is kept on a desktop computer while
the remaining is stored manually on
paper. In some healthcare facilities,
information is stored on the local
computer, while other healthcare
facilities are running fully integrated
local area networks. Most of the
healthcare professionals surveyed for
this research were aware of PDA’s
and handheld PCs, some of them are
already using smart phones, wireless
pagers, and other devices to commu-
nicate remotely. For example one
senior physician mentioned that he is
aware of a patient wearing a digital
device to register heart information
remotely (Health, 2002, Mujahid,
2002, Hafeez-Baig, 2007). 
The survey was distributed to 300
physicians randomly chosen from the
telephone book with a covering letter
explaining the goals and objectives of
the study. In order to improve the
response rate healthcare facilities
were contacted through the top and
middle management, who were part
of the data collection exercise. A total
of 97 responses were received (a 32%
return). This response rate compares
favourably with other studies, for
example Temple, Carvalho and Trem-
ont (2006) had a response rate of
10.8% when surveying physicians in
the United States of America. Similar
responses were reported for surveys
with other professionals, for example
a response rate of 8.8% was reported
by Sura, Scales, Preminger, and
Dahm (2006) in a survey of American
Urologists. 
The physicians who responded
were aware of wireless technology, or
were using some form of wireless
technology in their workplace. We
included certain administrative type
physicians in order to identify aspects
pertaining to the use of wireless
technology in administration. Demo-
graphic details were not recorded to
guarantee anonymity. The survey
responses were then entered into a
spreadsheet file. A Visual Basic inter-
face was written to generate
numerical codes for various elements
of the survey for data analysis using
SPSS. The coded spreadsheet file was
then copied onto a SPSS file format.
4. Results 
Data was initially analysed for reli-
ability by calculating Cronbach
Alpha. The Cronbach Alpha had a
reliability value of .861 and this value
shows that the instrument is reliable
and can undergo further statistical
analysis. 
An initial correlation matrix was
obtained from the statistical software
package, SPSS. Regression analysis
was conducted on variables that were
significantly correlated with each
other with the dependent variable of
“Do you believe the use of wireless
handheld device would enhance your
clinical performance?” This was done
against the technically enabling inde-
pendent variables of 
1) Do you believe more training is 
required to be comfortable in 
using wireless handheld devices? 
2) Do you believe technical support 
is important in the handling of 
wireless handheld devices? 
Output from this regression is
shown in table one.  
R Squared Level of 
Significance
F statistic Regression 
Sum of 
Squares
Residual 
sum of 
squares
Coefficient 
(Constant)
Coefficient 
(1)
Coefficient 
(2)
0.607 0.000 71.8 562.32 364.18 0.012 
(se=0.318)
0.264 
(se=0.116)
0.574 
(se=0.100)
Table 1: Regression analysis on factors that practitioners consider will enhance clinical performance
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The regression was highly signifi-
cant (p<0.01) indicating that
practitioners considered that the
implementation of wireless technol-
ogy would enhance clinical
performance provided adequate train-
ing and technical support was
available. 
Further regression analysis was
done with the same dependent varia-
ble, namely “Do you believe the use
of wireless handheld device would
enhance your clinical performance?”
This was done against the manageri-
ally significant independent variables
of 
1) Do you believe the implementa-
tion of wireless technology will 
attract more practitioners? 
2) Do you believe the use of wire-
less handheld device would help 
save time? 
3) Do you believe the use of wire-
less handheld device would help 
save effort? 
4) Do you believe the use of wire-
less handheld device will help 
delivery of high quality 
information? 
Output from this model is shown in
table two below. 
The regression was highly signifi-
cant (p<0.01) indicating that
practitioners considered that the
implementation of wireless technol-
ogy would enhance clinical
performance and that it would save
time, effort and would attract more
practitioners. Practitioners also
believed that wireless hand held
devices would also help with the
delivery of high quality information. 
Further analysis was done with the
dependent variable of “Do you
believe the use of wireless handheld
device would provide better quality of
service to the patient?” This was done
against the data quality independent
variables of 
1) Do you believe the use of wire-
less handheld device will help 
delivery of high quality informa-
tion? and 
2) Do you believe the use of wire-
less handheld devices can 
effectively reduce documenta-
tion inaccuracy? 
Output from this regression is
shown in table three. 
The regression was highly signifi-
cant (p<0.01) indicating that
practitioners considered that a quality
service depended on the delivery of
high quality information and a reduc-
tion of documentation inaccuracies. 
5. Discussion 
This paper looks at the factors that
influence the adoption of wireless
handheld devices in healthcare envi-
ronment in the Pakistani environment.
The factors considered important by
practitioners were analysed using
regression and it is apparent that in
general, practitioners are in favour of
adopting the technology provided
there is adequate training and techni-
cal support. This confirms studies
undertaken by (Gururajan et al.,
2005b, Lu et al., 2005, Gururajan et
al., 2005a) where a lack of support
with respect to management and
infrastructure were reported as being
a major factor associated with the
slow adoption of wireless technology
in developing countries. This aspect
needs to be considered by manage-
ment and it is imperative that
resources are allocated to ensure that
sufficient technical support is pro-
vided. 
Practitioners consider wireless
technology to be useful in terms of
saving time and effort as well as
attracting more practitioners to the
hospital system. Another factor in
Parameter Value
R-squared 0.812 
Level of 
Significance 
0.000 
F statistic 98.317 
Regression 
Sum of 
Squares 
752.4 
Residual sum 
of squares 
174.1 
Constant 
(standard 
error) 
.423 (0.347) 
Coefficient (1) .568 (0.093) 
Coefficient (2) .158 (0.086) 
Coefficient (3) .286 (0.089) 
Coefficient (4) –.187 (0.094) 
Table 2: Regression analysis 
on factors that practitioners 
consider will enhance clinical 
performance
R Squared Level of 
Significance
F statistic Regression 
Sum of 
Squares
Residual 
sum of 
squares
Coefficient 
(Constant)
Coefficient 
(1)
Coefficient 
(2)
0.309 0.000 20.84 333.91 745.05 -0.352 
(se=0.712)
0.575 
(se=0.206)
0.519 
(se=0.147)
Table 3: Regression analysis on factors that practitioners consider will provide better quality service 
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favour of the technology is the per-
ception by practitioners that higher
quality, more accurate data will be
produced. Perhaps this perception is
related to the previously stated drive
by hospitals and practitioners for the
‘health tourism’ dollar and a need to
demonstrate quality through the use
of technology. 
In order to achieve clinical per-
formance, the design of an effective
human-computer interface, while
challenging, constitutes a key factor
for the acceptance of the technology
and its routine use by healthcare
workers (Chen et al. 2004). This is an
important development consideration
as the relevant information should be
easy to navigate and read, and has to
be presented in an organised fashion
when required within the resource
limitations (e.g. screen size and band-
width) of a wireless handheld
environment. Usability factors are not
only likely to constitute an acceptance
barrier, but can also be the cause of
medical errors. Bates et al. (2001)
argue, ‘While it may be easy and
common to blame operators for acci-
dents [or errors], investigation often
indicates that an operator “erred”
because the system was poorly
designed’ (p. 301). Therefore, medi-
cal errors can also occur due to poor
usability. Taken together, these fac-
tors would contribute to reduce
medical errors. By implication, it is
important to involve users in the
design of the wireless applications,
thereby maximising their clinical per-
formance. The practitioners in this
study did relate high quality services
to reduced documentation inaccuracy
and there was a belief that handheld
devices can reduce these inaccura-
cies. Therefore the argument Bates et
al (2001) espouse about good usabil-
ity is especially important if the high
quality expectations of these practi-
tioners are to be maintained.
Simply acquiring and implement-
ing wireless technology alone would
be insufficient to accomplish clinical
performance and, subsequently, drive
adoption and diffusion. Wireless tech-
nology should be integrated with
process improvement and organisa-
tional change. Process improvement
requires the optimisation of clinical
processes and should be supported by
technology, rather than driven by it
(Smith 2004). This is supported by
our findings where clinicians indi-
cated that the use of a wireless
handheld device would enhance clini-
cal performance provided they were
able to deliver high quality informa-
tion. Ultimately, this is likely to
generate significant, positive patient
outcomes and financial improvements
within health organisations. This is
implied by the respondents suggest-
ing that use of the technology will
attract more patients and save time
and effort in their work. 
The empirical evidence collected
from this study suggests that aspects
associated with saving time and effort
are important factors and that it will
influence the use of wireless technol-
ogy in the given setting. Work by (Sax
et al. 2003) also confirms this asser-
tion. While the cost aspects were not
directly explored in this study, saving
effort, saving time, reduction in inac-
curacies and high quality information
are budgetary components that need
to be included in any benefit/cost
analysis of the technology. While
existing research in this area argues
that wireless technology has the
potential to decrease charting time
and medical errors and enhance
patient care quality, there is no evi-
dence that comparisons of costs
before and after the implementation
of wireless technology have been
made. This suggests that further
research is required to prove the cost
effectiveness of the technology, to
this end perhaps a balanced scorecard
approach that allows to factors such
as savings in time and effort may be a
more appropriate analysis tool. If the
cost of the technology is counted
against easily calculated, and obvious
tangible benefits only then the true
benefits of the technology may not be
realised and this could have important
implications on clinical usefulness
and could threaten widespread adop-
tion. 
6. Limitation
This study is an initial attempt to
understand the views and opinions of
the healthcare professional towards
the wireless handheld devices from
the perspective of developing
countries. The study is limited to the
Punjab province in Pakistan and we
were not able to measure the actual
usefulness and ease of use of the
wireless handheld devices in a
healthcare setting. While this study
attempts to identify issues that
contribute to the uses/adoption of
wireless handheld devices, issues.
Factors such as the type of mobile
device used and other specific
technical aspects could not be
covered. Therefore it is a limitation of
this study in that it can not provide a
comprehensive overview of the
situation. With this limitation in mind
we suggest that a further
comprehensive study is required to
generalise the findings of this
research.
7. Conclusion 
This study explored medical practi-
tioners’ perceptions and their
reactions towards introducing a wire-
less technology in a Pakistani
healthcare context. The practitioners
have asserted that clinical perform-
ance and quality of service are two
main determinants to the acceptance
of such a technology. The contribut-
ing factors towards clinical
performance and quality of service
are training required to use the tech-
nology in a clinical setting and
technical support required to maintain
the technology. The advantages of
using such a technology appear to be
attracting more patients, saving time,
saving effort and realising high qual-
ity information. These collectively
will lead to reductions in data inaccu-
racies. An effective benefit/cost
analysis must include intangible fac-
tors such as savings in effort and
improved accuracy and it is suggested
that a balanced scorecard approach to
analysis of effectiveness would be a
useful tool. 
Gururajan et al. | electronic Journal of Health Informatics 3(2): e3
7
References 
1. BOUDREAU, M., GEFEN, D. &
STRAUB, D. (2001) Validation in Infor-
mation Systems Research: A state-of-the-
art assessment. . MIS Quarterly, 25, 1-16. 
2. CHAU, P. Y. K. & HU, P. J.-H. (2002)
Investigating healthcare professionals'
decision to accept telemedicine technol-
ogy: An empirical test of competing
theories. Information and Management,
39, 297-311. 
3. CHISMAR, W. R. & WILEY-PAT-
TON, S. (2006) Predicting Internet Use:
Applying the Extended Technology
Acceptance Model to the Healthcare
Environment. IN SPIL, T. A. M. &
SCHURING, R. W. (Eds.) E-Health Sys-
tems Diffusion and Use: The Innovation,
the User and the USE IT Model. London,
Idea Group Publishing. 
4. DAVENPORT, C. (2005) Analysis of
PDAs in Nursing: Benefits and Barriers.
PDA CORTEX. 
5. DAVIES, F. D., BAGOZZI, R. P. &
WARSHAW, P. R. (1989) User accept-
ance of computer technology: A
comparison of two theoretical models.
Communications of the ACM, 35, 982-
1003. 
6. EASTES, L. (2001) Use of the personal
digital assistant for point of care trauma
documentation. Journal of Emergency
Nursing, 27, 516-518. 
7. GURURAJAN, R. & MURUGESAN,
S. (2005) Wireless Solutions Developed
for the Australian Healthcare: A Review.
Proceedings of the International Confer-
ence on Mobile Business. IEEE
Computer Society Washington, DC, USA 
8. GURURAJAN, R., MOLONEY, C. &
KERR, D. (2005) Drivers for wireless
handheld technology: views from
Queensland nurses. Australian Business
& Behavioural Sciences Association
(ABBSA) Conference. Cairns, Australia,
James Cook University.
9. GURURAJAN, R., MOLONEY, C. &
KERR, D. (2005b) Drivers for wireless
handheld technology: views from
Queensland nurses. ABBSA, James Cook
University - Centre for Business & Eco-
nomic Research. 
10. GURURAJAN, R., MOLONEY, C. &
KERR, D. (2005c) Drivers for wireless
handheld technology: views from
Queensland nurses. Australian Business
& Behavioural Sciences Association
(ABBSA) Conference. Cairns, Australia,
James Cook University. 
11. GURURAJAN, R., QUADDUS, M.,
FINK, D., VUORI, T. & SOAR, J.
(2005d) Drivers and Barriers to adoption
of wireless handheld system in WA
healthcare: Selected views. HIC 2005.
Melbourne, HISA. 
12. HAFEEZ-BAIG, A. (2007) Technol-
ogy Management, Data management,
Improved outcomes, Efficiency and Soft-
ware limitation influencing the use of
wireless technology for healthcare in
Pakistan 6th IEEE/ACIS International
Conference on Computer and Information
Science (ICIS 2007) Melbourne, IEEE.
13. HEALTH, F. M. O. (2002) IMPLI-
MENTTATION OF FREEDOM OF
INFORMATION ORDINANCE: A Case
Study of Ministry of Health. Islamabad,
Pakistan, Federal Ministry of Health.
14. HORAN, T. A., TULE, B. &
HILTON, B. N. (2006) Understanding
physician use of online systems: An
empirical assessment of an electronic dis-
ability evaluation system. IN SPIL, T. A.
M. & W.SCHURING, R. (Eds.) E-Health
Systems Diffusion and Use: The Innova-
tion, the User and the USE IT Model
London, Idea Group Publishing. 
15. HOUSTON, T. K., RAY, M. N.,
CRAWFORD, M. A., GIDDENS, T. &
BERNER, E. S. (2003) Patient Percep-
tions of Physician Use of Handheld
Computers. AMIA Symposium Proceed-
ings Page 303, 299-303. 
16. HOWARD, A., GURURAJAN, R.,
HAFEEZ-BAIG, A. & HOWARD, S.
(2006) Clinical Usefulness of Wireless
Technology in Healthcare: An Indian
Study. The Australasian Conference on
Information Systems. University of South
Australia. 
17. HU, P. J., CHAU, P. Y. K. & TAM, K.
Y. (1999) Examining the technology
acceptance model using physician accept-
ance of telemedicine technology. Journal
of Management Information Systems, 16,
91-112. 
18. IVERS, B. & GURURAJAN, R.
(2006) Management issues in telecommu-
nications: videoconferencing &
telehealth. IN RAMAR, D. K. (Ed.) Inter-
national Conference on Recent Trends in
Information Systems Proceedings. India,
Allied Publishers Pvt Ltd. 
19. JAYASURIYA, R. (1998) Determi-
nants of microcomputer technology use:
Implications for education and training of
health staff. International Journal of Med-
ical Informatics, 50, 187-194. 
20. LAPOINTE, L., LAMOTHE, L. &
FORTIN, J. (2006) The dynamics of IT
adoption in a major change process in
healthcare delivery. IN SPIL, T. A. M. &
SCHURING, R. W. (Eds.) E-Health Sys-
tems Diffusion and Use: The Innovation,
the User and the USE IT Model. London,
The Idea Group Publishing. 
21. LI, Y.-C., CHANG, I.-C., HUNG, W.-
F. & FU, H.-K. (2005) The Critical Fac-
tors Affecting Hospital Adoption of
Mobile Nursing Technologies’ in Taiwan.
Proceedings of 38th Hawaii International
Conference on System Sciences IEEE. 
22. LU, Y.-C., KYUNG LEE, J. J., XIAO,
Y., SEARS, A., JACKO, J. A. & CHAR-
TERS, K. (2003) Why Don’t Physicians
Use Their Personal Digital Assistants?
AMIA Symposium Proceedings, 405-
409. 
23. LU, Y.-C., XIAO, Y., SEARS, A. &
JACKO, J. (2005) A review and a frame-
work of handheld computer adoption in
healthcare. International Journal of Medi-
cal Informatics, 74, 409-422. 
24. M. & W.SCHURING, R. (Eds.) E-
Health Systems Diffusion and Use: The
Innovation, the User and the USE IT
Model London, Idea Group Publishing. 
25. MUJAHID, H. Y. (2002) Digital
Opportunitiey Initiative for Pakistan. The
Electronic Journal Information Systems
in Developing Countries
26. ROWLANDS, B. H. (2005) Grounded
in practice: Using interpretive research to
build theory. . The Electronic Journal of
Business Research Methodology, 3, 81-
92. 
27. SHAFIQUE, F. & MAHMOOD, K.
(2008) Indicators of the Emerging Infor-
mation Society in Pakistan. Information
Development, 24, 66-78.
28. SHARMA, G. (2007) Using ICT to
Help the Poor Access Public Services: an
action research programme. Information
Development, SAGE Publications, 23,
15-24.
29. SHERWANI, J., ALI, N. & MEMON,
Y. (2004) HealthLine: Towards Speech-
based Access to Health Information by
Semi-literate Users. ACM04 Conference.
30. SPIL, T. A. M. & SCHURING, R. W.
(2006) E-Health system Diffusion and
Use, Hershey, Idea Group Publishing. 
Gururajan et al. | electronic Journal of Health Informatics 3(2): e3
8
31. STRAUB, D., W. (1989) Validating
instruments in MIS Research. . MIS
Quarterly, 13, 147-169. 
32. SUOMI, R. (2006) Introducing elec-
tronic patient records to hospitals:
Innovation adoption paths. IN SPIL, T. A. 
33. Sura, R.L, Scales G. D., Preminger
G.M, and Dahm P. (2006) Evidence-
Based Medicine: A Survey of American
Urological Association Members The
Journal of Urology Volume 176, Issue
3,Pages 1127- 1134.
34. Temple R.O., Carvalho J., and Trem-
ont G. (2006) A national survey of
physicians’ use of and satisfaction with
neuropsychological services Archives of
Clinical Neuropsychology 21 (2006)
371–382
35. Walsham G (2006) Doing interpretive
research, European Journal of Informa-
tion Systems. Vol. 15, Iss. 3; pg. 320 
Appendix: Copy of Survey
Wireless Technology Adoption Survey 
Project funded by the Queensland Nursing Council
Wireless Technology Adoption Survey
Section A (Demographics)
1. Healthcare Organisation Name
2. What type of organisation is this? (Tick one)
Private Hospital Public Hospital Others (Please Specify) 
3. Gender
Male Female
4. How long have you been working in the medical field? (Tick one)
Less than 2 years 3-10 years More than 10 years
5. What is you age group? (Tick One)
Less Than 23 23-29 30-36 37-43 More Than 43
6. Which of these role best describe your nursing position? (Tick one)
Staff/General Duty Clinical Nurse Specialist Office Nurse
Certified Registered Nurse Nurse Administrator Certified Nurse Midwife
Nurse Manager/Head Nurse Certified Nurse Aide Nurse Consultant
Nurse Practitioner Nurse Educator Others 
7. Highest Education Completed (Tick one)
Diploma/Certificate Associate Degree Advanced Practice Certificate Program in Nursing
Bachelor’s Degree Master’s Degree Doctorate
No Additional Degree Others 
8. Primary Clinical Focus (Tick all that applies)
None Oncology General Practice Orthopaedics
AIDS Paediatrics Public Community Health Mental Health
Critical Care Public Health Dialysis Neonatal
Drug/Alcohol Treatment Neurology Emergency Care Occupational Health
Family Health Cardiac Care Geriatrics Rehabilitation
Medical – Surgical Transplants Others 
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Section B (Personal Factors)
10. Do you believe wireless handheld devices are helpful in medical/healthcare sector? 
Yes No
11. Do you use wireless handheld devices? (e.g. PDA, Mobile Phones, Bluetooth…) 
Yes No
12. Which of these devices do you use, or had used in healthcare? (Tick all that applies)
PDA PC/Laptop/Notebook Pager PC Tablet Mobile smart phone
Others 
13. If yes, are you confident in the usage of wireless handheld devices? 
Yes No
14. If you are provided with a wireless handheld device with wireless connectivity, would you use it?
Yes No
15. Select the setting where you may use wireless handheld devices? (Tick all that applies)
Hospital/Clinic (In-patient)  Public Health HMD
Hospital/Clinic (Out-patient) Nursing Home Mental Facility
Private Practice Physician Offices Assisted Living
Home Healthcare Ambulatory Care Others 
16. Are you aware of any of the following technical wireless technology terms? (Tick all that applies)
Access Points GSM WEP CDMA WPAN
802.1X 3G 802.11a SMS 802.11b
iPod Voicemail 802.11g DoCoMo Bluetooth
17. What is your preferred mode of data entry? (Tick one)
Hand-Writing Keyboard/Mouse
Speech Recognition Scanning/Imaging Devices (e.g. Barcode, Scanner…etc)
Touch Screen Others 
Section C (Personal, Management & Application Factors)
Please check the answer closest to the measurement scale.
Personal Always Often Seldom Rarely Never
18. Does the culture in your organisation support 
wireless technology adoption?
19. Do you believe that the introduction of 
wireless technology will reduce the burden of 
your workload?
20. Do you believe the implementation of 
wireless technology can enhance the 
organisation’s public image as technically 
advanced?
21. Do you believe the use of wireless handheld 
device would enhance your clinical performance?
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22. Do you believe the implementation of 
wireless technology will attract more 
practitioners?
Management Always Often Seldom Rarely Never
23. Do you believe the use of wireless handheld 
device would help save time?
24. Do you believe more training is required to be 
comfortable in using wireless handheld devices?
25. Do you believe the use of wireless handheld 
device would help save effort?
26. Do you believe technical support is important 
in the handling of wireless handheld devices?
27. Do you believe the use of wireless handheld 
device would reduce overall costs?
Application Always Often Seldom Rarely Never
28. Do you believe the use of wireless handheld 
devices can effectively reduce medical errors?
29. Do you believe the use of wireless handheld 
devices can increase more contact time with 
patients?
30. Do you believe the use of wireless handheld 
device enhances clinical workflow?
31. Do you believe the use of wireless handheld 
device would improve efficiency through greater 
real-time communication?
32. Do you believe the use of wireless handheld 
device would provide better quality of service to 
the patient?
33. Do you believe the use of wireless handheld 
device will help delivery of comprehensive 
information?
34. Do you believe the use of wireless handheld 
device will help delivery of high quality 
information?
35. Do you believe the use of wireless handheld 
devices can effectively reduce documentation 
inaccuracy?
36. Do you believe wireless handheld devices 
can make access to data easy?
37. Do you believe the implementation of 
wireless devices would have a positive impact on 
patient safety?
